. This rate of growth is not affected by the age of the histiocytes, and cells from Webster-Swiss and from A/J mice support comparable growth by the fungus (Howard, 1964). The effect of other environmental conditions on the intracellular generation time is the subject of this report. The rate of proliferation of the fungus was studied: (i) with different isolates of the fungus, (ii) in guinea pig cells and mouse cells, (iii) in mouse cells in the presence of specific hyperimmune serum, and (iv) in cells from immunized animals.
The generation time of Histoplasma capsulatum within mouse histiocytes maintained in culture is approximately 11 hr (Howard, 1964) . This rate of growth is not affected by the age of the histiocytes, and cells from Webster-Swiss and from A/J mice support comparable growth by the fungus (Howard, 1964) . The effect of other environmental conditions on the intracellular generation time is the subject of this report. The rate of proliferation of the fungus was studied: (i) with different isolates of the fungus, (ii) in guinea pig cells and mouse cells, (iii) in mouse cells in the presence of specific hyperimmune serum, and (iv) in cells from immunized animals.
MATERIALS AND METHODS
Animals. Webster-Swiss albino mice, from a random-bred but closed colony, and inbred A/J mice were employed. In a small series of comparative experiments, adult male and female guinea pigs weighing 300 to 400 g were also used.
Fungus. Isolates of H. capsulatum maintained in the yeast cell phase on potato-egg medium (Howard, 1964) were used throughout the studies. Bimonthly transfers were made of stock cultures stored in a refrigerator. The five stock cultures employed came from the following sources: (i) 505, C. C. Campbell, Walter Reed Alrmy Institute for Research (see Howard, 1959) ; (ii) 503, C. Halde, Department of Medicine, University of California, Los Angeles; (iii) 504, Harbor General Hospital, Los Angeles; (iv) 506, G. Orr, Department of Botany, University of California, Los Angeles; (v) 509, M. Huppert, Veterans Administration Hospital, San Fernando, Calif. All cultures had macroscopic and microscopic characteristics, in the mycelial growth phase, of H. capsulatum. Each varied from time to time and upon different media in the relative abundance of spore types and in colony characteristics. However, the variations were not sufficiently distinctive nor stable to permit strain differentiation. All converted readily to the yeast cell phase of growth on potato-egg medium at 37 C.
Mouse histiocyte cultures. Since it has been shown that cultures of phagocytic cells may be obtained from mice without the use of irritants, none was employed (Jenkin and Rowley, 1963) . Suspensions of cells were obtained from the peritoneal cavity of mice. A 0.5-ml volume of cells washed in Hanks' balanced salt solution (BSS) was pipetted into screw-cap tubes (16 X 125 mm) containing cover slips (5 X 43 mm) which had been coated and fixed to the side of the tubes with a few drops of Formvar (0.5% polyvinyl formol in ethylene dichloride). After the cells had settled onto the cover slips, the suspending fluid (BSS) was replaced with 1.5 ml of a medium consisting of 40% normal human serum in BSS. The caps of the tubes were replaced with white rubber stoppers, and the cultures were incubated in a slanted position at 37 C. By 24 to 48 hr, the cultures consisted of monolayers of histiocytes free from cells of other morphological types (Howard, 1959) . At this stage of development, they were ready for use.
Guinea pig histiocyte cultures. Exudates were induced by the intraperitoneal injection of 5 ml of a 10 mg/100 ml solution of glycogen (Nutritional Biochemicals Corp., Cleveland, Ohio). At 5 days after injection, the animals were exsanguinated by cardiac puncture under light ether anesthesia. VOL. 89, 1965 Immunization of rabbits. Hyperimmune rabbit sera were prepared by injecting rabbits with a suspension of the yeast phase of H. capsulatum (strain 505) prepared in physiological saline containing 0.5% formalin and adjusted to contain 5 X 106 organisms per milliliter. Intravenous injections of 0.1, 0.2, 0.5, 1.0, and 2.0 ml of the suspension were made for 5 successive days; 2 ml were injected on the 7th and 14th day after the last inoculation, and the rabbits were bled 7 days after the final injection.
Levels of antibody were determined by the histoplasmin-latex agglutination test (Carlisle and Saslaw, 1958) (Howard, 1964) . The data on which this conclusion was based were obtained by observation of a single isolate of the fungus. Inasmuch as strains of H. capsulatum vary considerably in certain biological characteristics (Drouhet and Schwarz, 1956) , it was of some interest to determine the intra- (Salvin, 1960) , a further set of experiments was undertaken to study the generation time of JI. capsildatumti in cells from animals immunized by this lprocedure.
In a preliminary series of experiments, 6-to 8-week-old Webster-Swiiss mice were injected intraperitoneally with a sublethal number (106/ ml for the strain used in these studies) of yeast cells. After 14 days, at a time when mice so treated show resistance to challenge (Salvin, 1955; Howard, unpublished observations) , tissue cultures were l)rel)ared from the peritoneal exudates of the animals. However, the histiocytes in such l)relparations were obviously damiiaged and could not be established in culture. The cells were clumped, had distorted nuclei, and were in various stages of disintegration at the time of remiioval from the leritoneal cavity. After 24 hr in culture, the clumping and disintegration were almost coml)lete (Fig. 1) The outcome of experimental infection of mammalian hosts with H. capsulatum is dependent upon the size of the inoculum (Salvin, 1955) and the strain of the fungus (Hill and -Marcus, 1959) . Accordingly, in sublethal infections, initial proliferation of the fungus is followed by a gradual reduction in the population of viable yeast cells, presumably as resistance develops (Salvin, 1955) . In contrast, infection of tissue cultures with even very small inocula results in eventual destruction of the cultures (Howard, 1959) . Thus, isolated histiocytes in culture are unable by themselves to cope with the intracellular proliferation of the funguas.
Immunized mice show an enhanced capacity to restrict the multiplication of H. capsulatum (Salvin, 1955 (Salvin, 1960) , it would be difficult to accept any l)roposed mechanism of resistance to histoplasmosis which involves the activity of slecific humoral antibody. Indeed, it is more likely that the behavior of H. capsulatum in animals will be found to correspond more nearlyv to the Listeria system studied by AMackaness (1964) than to the enteric system examined by Jenkin and Rowley (1963 
